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(57)Abstract: 

PURPOSE: To prevent the deformation, such as waving, of a flexible printed board and, 
at the same time, to reduce the curvature of a bent section by giving an elastic 
restoring force to the printed board so that the board can restore to a straight 
line-shape when external forces are removed. 

CONSTITUTION: A belt-like flexible printed board 21 is formed so that the board 21 
can have a shallow V-shaped cross section 21 A or circular arc-shaped cross section 
21 B in the direction perpendicular to its length direction. At the time of forming the 
board 21, the both end sections 21b and 21b and, when required, a plurality of sections 
of the board 21 in its length direction are reinforced by sticking reinforcing members 
26 composed of plastic films or stainless steel sheets and having a shallow V-shaped 
cross section 21 A or circular arc-shaped cross section 21b to the rear surfaces o the 



sections. Therefore, the board 21 is hardly deformed even when the thickness is 
reduced, because an elastic restoring force is given to the board 21 so that the board 
21 can restore to a straight line-shape when external forces are removed. In addition, 
the board 21 is hardly cut and improved in durability, because the board 21 can be 
bent in a small radius of curvature when the board 21 is bent. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The flexible printed circuit board characterized by making the elastic return 
force which is going to return in the shape of a straight line by removing external force 
give. 



[Claim 2] The flexible printed circuit board according to claim 1 characterized by 
forming the cross-section configuration of a right-angled direction Yamagata or in the 
shape of radii to the die-length direction. 

[Claim 3] The flexible printed circuit board according to claim 1 or 2 characterized by 
a cross-section configuration backing with the reinforcement member which has the 
elasticity formed Yamagata or in the shape of radii. 

[Claim 4] The flexible printed circuit board according to claim 1, 2 f or 3 characterized 
by pasting up the core material which has elasticity along the die-length direction. 
[Claim 5] The disk unit characterized by having made it crooked in the shape of about 
U characters between a disk tray and a disk unit body, and taking about to it using 
claim 1 or a flexible printed circuit board according to claim 2, 3, or 4. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optimal disk unit for applying to a 

flexible printed circuit board, a CD player, a CD-ROM drive, etc. 

[0002] 

[Description of the Prior Art] From the former, there are loading and a thing to eject 
to a disk unit body in disk units, such as a CD player and a CD-ROM drive, on a disk 
tray about record of CD, CD-ROM, etc., and/or the disk for playback. And it is this 
seed disk unit and between the circuit board fixed in the disk unit body and the disk 
trays which are moving part is electrically connected by the flexible printed circuit 
board especially in the thing which attaches a spindle motor and optical pickup in a 
disk tray, and is taken in and out of a disk unit body. 

[0003] That is, this seed disk unit consists of the former, as shown in drawing 5 and 
drawing 6 . 

[0004] First, this disk unit records and/or plays the disks 1 , such as optical disks, such 
as CD and CD-ROM, and a magneto-optic disk, and main hole 1a is formed in that disk 
1. 

[0005] Next, oblong opening 2a is formed in the front end of the disk unit body 2 



formed in the flat core box, and the disk tray 3 is attached in the arrow head a and the 
direction of b horizontally free [ receipts and payments ] from this opening 2a. 
[0006] And the guide idlers 4 and 5 of one pair each of right and left attached in the 
back end of the right-and-left both-sides side of this disk tray 3 and the front end of 
the right-and-left both sides within the disk unit body 2 free [ rotation ] are fitted in 
loosely in the guide slot 6 of one pair each of right and left formed in the right-and-left 
both sides within the disk unit body 2, and the right-and-left both sides of the disk 
tray 3, and 7. and the disk tray 3 shows around according to the guide device which 
consists of these guide idlers 4 and 5 and guide rails 6 and 7 — having — the disk unit 
body 2 — receiving — an arrow head a and the direction of b — loading — and it is 
constituted so that it may be ejected. 

[0007] Next, the almost circular hollow 9 where it is equipped with a disk 1 is formed in 
the top face of the disk tray 3, and the disk table 10 is attached in the center section 
of this hollow 9. And it is constituted so that the rotation drive of the disk table 10 
may be carried out by the spindle 12 of the spindle motor 11 attached in the lower 
part of the disk tray 3. In addition, the self chucking device in which three balls 13 
were used is attached in the disk table 10. 

[0008] Next, opening 14 is formed in the disk tray 3 at the direction side of 
arrow-head b of the disk table 10, and the optical pickup 17 which transported the 
carriage 16 which has an objective lens 15 in this opening 14 in the arrow head a and 
the direction of b within opening 14 with the linear voice coil motor (not shown) 
attached by the lower part of the disk tray 3 is attached. 

[0009] And at the time of loading, as shown in drawing 5 , a disk 1 is horizontally 
inserted from the upper part into the hollow 9 of the disk tray 3 ejected in the 
direction of arrow-head b besides the disk unit body 2, it fits in horizontally on the disk 
table 1 0 by main hole 1 a, and self chucking of the disk 1 is carried out according to the 
self chucking device by three balls 13. Then, the recording surface of a disk 1 
approaches on the objective lens 15 of the optical pickup 16. 

[0010] Next, as shown in drawing 6 , loading is carried out from arrow-head a into the 
disk unit body 2 together with a spindle motor 12 and optical pickup 17 grade on the 
disk tray 3, carrying out self chucking of the disk 1 on the disk table 10. 
[0011] And the laser beam which the carriage 16 of the optical pickup 17 is 
transported in an arrow head a and the direction of b within opening 14 with a linear 
voice coil motor, and is irradiated from an objective lens 15 by the spindle motor 11 
while carrying out the rotation drive of the disk 1 through the disk table 10 with the 
command of a host computer etc. performs record and/or playback of a disk 1 in the 
state of loading shown in drawing 6 . 

[0012] And as shown in drawing 5 at the time of ejection, a disk 1 is ejected in the 
direction of arrow-head b besides the disk unit body 2 together with a spindle motor 
12 and optical pickup 17 grade on the disk tray 3 to the time of loading, and reverse. 



[0013] And in this seed disk unit, as shown in drawing 5 and drawing 6 , between the 
circuit board 20 fixed to the bottom plate 2b superiors within the disk unit body 2 by 
the bis— 1 9 grade and the disk trays 3 which are moving part is electrically connected 
by the band-like flexible printed circuit board 21. 

[0014] Under the present circumstances, as shown in drawing 7 and drawing 8 , along 
the die-length direction, it is crooked in the shape of about U characters, and a 
flexible printed circuit board 21 is taken about and end (fixed end) 21a of that flexible 
printed circuit board 21 is connected to the circuit board 20 which is a fixed part by 
connector 22 grade, and it fixes. And it was crooked in the shape of [ of this flexible 
printed circuit board 21 ] about U characters, and other end (movable end) 21b taken 
about is fixed by adhesion etc. at the edge by the side of the direction of arrow-head 
a by inferior-surface-of-tongue 3b of the disk tray 3 which is moving part. And 
another flexible printed circuit board connected to the extension extended from other 
end 21b of a flexible printed circuit board 21 or its other end 21b by soldering, the 
connector, etc. is taken about in the spindle motor 12 or the carriage 16 grade of the 
optical pickup 17. 

[0015] And when the disk tray 3 is ejected in the direction of arrow-head b besides 
the disk unit body 2, and other end 21b of a flexible printed circuit board 21 keeps 
away from end 21a in the direction of arrow-head b, a flexible printed circuit board 21 
is extended [ as shown in drawing 5 , ] in the shape of a straight line. 
[0016] and as shown in drawing 6 and drawing 7 , when loading of the disk tray 3 is 
carried out in the direction of arrow-head a into the disk unit body 2 When other end 
21 b of a flexible printed circuit board 21 approaches end 21 a from arrow-head a In the 
slit 24 between inferior-surface-of-tongue 3a of the disk tray 3, and the discharge 
ring 23 of the optical pickup 1 7 which separates spacing under the 
inferior-surface-of-tongue 3a, is attached horizontally, and is moved to the disk tray 
3 and one He makes a flexible printed circuit board 21 crooked in the shape of about U 
characters, and is trying to make it enter relatively from arrow-head b. 
[0017] 

[Problem(s) to be Solved by the Invention] The height dimension H of the slit 24 which 
thin shape-ization is promoted remarkably in recent years and shows this seed disk 
unit to drawing 6 with thin-shape-izing is still narrower. 

[0018] While the curvature R of flection crooked in shape of about U characters as it 
is shown in drawing 7 and drawing 8 , when [ on the other hand, a flexible printed 
circuit board 21 is the relation between a covering film or copper foil and thickness is 
made thin ] and 21c can be made small, the waist becomes weak, and a wave is struck, 
or it is easy to deform into the shape of wakame seaweed, and stops entering 
smoothly from arrow-head b in a slit 24. And as a dashed line shows to drawing 6 , 
finally, it is crushed wrinkled, and a flexible printed circuit board 21 tends to go out, 
and becomes, and endurance tended to worsen. 



[0019] Moreover, after thickening thickness of a flexible printed circuit board 21, the 
curvature R of flection 21c became large, and there was a problem referred to as that 
a flexible printed circuit board 21 will not enter well in a slit 24, or loading of the disk 
tray 3 and ejection actuation will be checked. 

[0020] This invention is made in order to solve the above-mentioned problem, and it 
aims at offering the disk unit using the flexible printed circuit board which could be 
made to make the curvature of a flection small, and its flexible printed circuit board 
while it prevents flapping of a flexible printed circuit board, and deformation of the 
shape of wakame seaweed, in case it is used so that a flexible printed circuit board 
may be made crooked in the shape of about U characters and may be taken about. 
[0021] 

[Means for Solving the Problem] The flexible printed circuit board of this invention for 
attaining the above-mentioned purpose makes the elastic return force which is going 
to return in the shape of a straight line give by removing external force. Under the 
present circumstances, it is desirable to form the cross-section configuration of a 
right-angled direction Yamagata or in the shape of radii, to back with the 
reinforcement member which has the elasticity in which the cross-section 
configuration was formed Yamagata or in the shape of radii, or to paste up the core 
material which has elasticity along the die-length direction to the die-length direction. 
[0022] Moreover, by removing external force, using the printed circuit board to which 
the elastic return force which is going to return in the shape of a straight line was 
given, the disk unit of this invention is made crooked in the shape of about U 
characters between a disk tray and a disk unit body, and is taken about to it. 
[0023] 

[Function] Since a wave is struck, or it cannot deform easily in the shape of wakame 
seaweed and can make thickness thin even if it makes thickness thin, since the 
flexible printed circuit board of this invention constituted as mentioned above made 
the elastic return force which is going to return in the shape of a straight line by 
removing external force give, it can make small the curvature of the flection at the 
time of being crooked in the shape of about U characters. 

[0024] Moreover, since you made it crooked in the shape of about U characters 
between a disk tray and a disk unit body and it took about to it using the flexible 
printed circuit board to which the elastic return force which is going to return in the 
shape of a straight line by removing external force was given, the disk unit of this 
invention is in the condition in which the curvature of the flection of a flexible printed 
circuit board was maintained small, can make a flexible printed circuit board able to 
follow a disk tray, and can move it smoothly. 
[0025] 

[Example] Hereafter, one example which applied this invention to disk units, such as a 
CD player and a OD-ROM drive, is explained with reference to drawing 1 - drawing 4 . 



In addition, the same sign is given to the same structured division as drawing 5 - 
drawing 8 , and duplication of explanation is excluded. 

[0026] First, drawing 1 forms the cross-section configuration of a right-angled 
direction in Yamagata 21 A and circular 21 B which have the shape of V shallow 
character to the die-length direction of the band-like flexible printed circuit board 21. 
Under the present circumstances, it is easily processible into Yamagata 21 A or 
circular 21 B by the processing method pressurized while heating a flexible printed 
circuit board 21. 

[0027] And as shown in drawing 4 , when the both ends 21a and 21b of a flexible 
printed circuit board 21 are attached in the circuit board 20 within the disk unit body 2, 
and inferior-surface-of-tongue 3b of the disk tray 3, as it comes inside, the 
depression side of Yamagata 21 A or circular 21 B makes this flexible printed circuit 
board 21 crooked in the shape of about U characters, and takes about it. 
[0028] In addition, when a cross-section configuration backs with adhesion etc. the 
reinforcement member 26 formed in Yamagata 21 A or circular 21 B to two or more 
places of the die-length direction if needed [ both ends 21a and 21b or if needed ] for 
a flexible printed circuit board 21 with plastic film, stainless steel sheet metal, etc., 
you may make it energize the cross-section configuration of a flexible printed circuit 
board 21 to Yamagata 21 A or circular 21 B in this case, as shown in drawing 1 . 
[0029] Moreover, after processing beforehand the cross-section configuration of a 
flexible printed circuit board 21 into Yamagata 21 A or circular 21 B, backing by the 
reinforcement member 26 may be performed further. 

[0030] Next, [ whether drawing 2 thickens thickness T1 of the base film 27 of a flexible 
printed circuit board 21, and ] Thickness T2 of the covering film 29 laminated in the 
circuit pattern 28 side formed of copper foil using the quality of the material with the 
high rate of a heat shrink [ whether it is made thin and ] Using the quality of the 
material with the low rate of a heat shrink, heating contraction of these is carried out 
and a flexible printed circuit board 21 is formed in the shape of radii using the 
difference of the rate of a heat shrink of a base film 27 and the covering film 29. 
[0031] Next, drawing 3 pastes up the core material 30 which has the elasticity formed 
with plastic film, a metal wire (piano wire), etc. along the die-length direction of a 
flexible printed circuit board 21. 

[0032] According to the flexible printed circuit board 21 of this invention formed as 
mentioned above, even if it makes thin thickness of a flexible printed circuit board 21, 
the elastic repulsive force when being crooked in the shape of about U characters is 
strong, and when external force is removed, the strong elastic return force in which a 
flexible printed circuit board 21 tends to return in the direction of arrow-head c is 
given. 

[0033] Therefore, even if it makes thin thickness of a flexible printed circuit board 21, 
a flexible printed circuit board 21 strikes a wave, or it is hard to deform it in the shape 



of wakame seaweed. And since thickness can be made thin, the curvature R of 
flection 21c at the time of being crooked in the shape of about U characters can be 
made small. 

[0034] Consequently, as shown in drawing 4 , when a flexible printed circuit board 21 
is made crooked in the shape of about U characters and is taken about between the 
circuit board 20 within the disk unit body 2, and inferior-surface-of-tongue 3b of the 
disk tray 3, where the curvature R of flection 21c of a flexible printed circuit board 21 
is maintained small, a flexible printed circuit board 21 can be made to be able to follow 
the disk tray 3, and can be smoothly moved in an arrow head a and the direction of b. 
[0035] Since a flexible printed circuit board 21 can be made by this to enter smoothly 
relatively from arrow-head b in the slit 24 between inferior-surface-of-tongue 3b of 
the disk tray 3, and the discharge ring 23 of the optical pickup 17 when the disk tray 3 
is moved in the direction of arrow-head a, a flexible printed circuit board 21 does not 
enter well in a slit 24, but is crushed wrinkled, and it can prevent beforehand 
un-arranging [ for which it finally goes out ]. 

[0036] And it becomes possible to design the height dimension H of a slit 24 still more 
narrowly compared with the former, and it can promote thin shape-ization of a disk 
unit body. 

[0037] And since the disk tray 3 can be followed and a flexible printed circuit board 21 
can be smoothly moved in an arrow head a and the direction of b, migration of the 
arrow head a of the disk tray 3 and the direction of b cannot be easily checked by the 
flexible printed circuit board 21, and loading of the disk tray 3 and ejection actuation 
can be smoothly performed by it. 

[0038] As mentioned above, although attached and stated to the example of this 
invention, based on the technical thought of this invention, various kinds of 
modification is possible for this invention, without being limited to the 
above-mentioned example. For example, although the flexible printed circuit board 
was applied to the disk unit in the above-mentioned example, when making a flexible 
printed circuit board crooked in the shape of about U characters, taking about it on 
various kinds of electronic equipment and repeating and moving relatively the both 
ends of the flexible printed circuit board in the direction of distance, it is effective, 
without being limited to a disk unit. 
[0039] 

[Effect of the Invention] The flexible printed circuit board and disk unit of this 
invention which were constituted as mentioned above do the following effectiveness 
so. 

[0040] Even if the flexible printed circuit board of claim 1 makes the elastic return 
force which is going to return in the shape of a straight line by removing external force 
give and makes thickness thin Since the wave was struck, or it was made hard to 
transform in the shape of wakame seaweed, thickness could be made thin and it was 



made to make small the curvature of the flection at the time of being crooked in the 
shape of about U characters When making a flexible printed circuit board crooked in 
the shape of about U characters, taking about and repeating and moving relatively the 
both ends of the flexible printed circuit board in the direction of distance A flexible 
printed circuit board can be made to follow smoothly, a flexible printed circuit board 
cannot go out easily, and endurance improves remarkably. 

[0041] Since formed the cross-section configuration of a right-angled direction 
Yamagata or in the shape of radii, or claims 2-4 were backed with the reinforcement 
member which has the elasticity in which the cross-section configuration was formed 
Yamagata or in the shape of radii or pasted up the core material which has elasticity 
along the die-length direction to the die-length direction, they can give the 
straight-line-like elastic return force easily to a flexible printed circuit board. 
[0042] The flexible printed circuit board to which the elastic return force which is 
going to return in the shape of a straight line by removing external force was given is 
used for the disk unit of claim 5. Where you made it crooked in the shape of about U 
characters between a disk tray and a disk unit body, it took about to it and the 
curvature of the flection of a flexible printed circuit board is maintained small to it 
Since a flexible printed circuit board is made to follow a disk tray and it enabled it to 
move it smoothly, migration of a disk tray can be made to be able to follow and a 
flexible printed circuit board can be made to enter smoothly in a slit. Therefore, while 
being able to promote thin shape-ization of a disk unit, migration of a disk tray cannot 
be easily checked by the flexible printed circuit board, and loading of a disk tray and 
ejection actuation can be smoothly performed by it. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (A) of drawing 1 is a perspective view explaining the example of the 
flexible printed circuit board of this invention, and (B) of drawing 1 and (C) are the 
sectional views having shown two examples of the cross-section configuration in the 
A- A view of drawing 1 . 



[Drawing 2] It is a sectional view explaining the processing approach of the 
cross-section configuration of the shape of radii of a flexible printed circuit board 
same as the above. 

[Drawing 3] (A) of drawing 3 is the perspective view having shown other examples of a 
flexible printed circuit board same as the above, and (B) of drawing 3 is a sectional 
view in the B-B view of drawing 3 . 

[Drawing 4] It is a side elevation explaining using it for it, making a flexible printed 
circuit board same as the above crooked in the shape of about U characters between 
the disk unit body of a disk unit, and a disk table, and taking about it to it. 
[Drawing 5] It is the perspective drawing of the ejection condition of the whole disk 
unit. 

[Drawing 6] It is the perspective drawing of the loading condition of the whole disk unit. 
[Drawing 7] It is 3 side elevation explaining un-arranging at the time of using it for it, 
making the conventional flexible printed circuit board crooked in the shape of about U 
characters between the disk unit body of a disk unit, and a disk tray, and taking about 
it to it. 

[Drawing 8] (A) of drawing 8 is the perspective view of the conventional flexible 
printed circuit board, and (B) of drawing 8 is a sectional view in the C-C view of (A) of 
drawing 8 . 

[Description of Notations] 

1 Disk 

2 Disk Unit Body 

3 Disk Tray (Moving Part) 

20 Circuit Board (Fixed Part) 

21 Flexible Printed Circuit Board 

21a The end of a flexible printed circuit board 

21b The other end of a flexible printed circuit board 

21c The flection of a flexible printed circuit board 

21 A The cross-section configuration of Yamagata of a flexible printed circuit board 
21 B The cross-section configuration of the shape of radii of a flexible printed circuit 
board 
24 Slit 

26 Reinforcement Member 

27 Base Film 

29 Covering Film 

30 Core Material 
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[0 0 12] ^ L-Ts -T^i^ hsmcte, @5l:/fvt <fc 
P-f-fyy^tllC ^XyM/-3Wci 
t> r-fXy 1 ^rXtTVK;^-^ 1 2RU"7t^e-y^7 
r-y7°l 7^i:-^tCxVX^7^S*fli2 7l-{C^Enb7a 

[00 13]fLT> COif-fXyaiftt. 05S: 
a'0 6fi:^;-f <£-MC, r : VX^SB*^2l*lcOJStg2 b 
Ji^lC^X 1 9HtC<ioT[a^^nfc[HlSgSS2 0 
BIKgPT-feS^V X^7 h U- 3 £<Dffl*ftW<D7 
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Co o 1 4] z<Dm. miRvmsiCTjktkvic, yu 

*~>7;l7°V>bm®.2 l £ft£#|p|{;:&oTlil£U* 

Lt, l<D71/+v'7;V7''J>MS2 l©BtfU^ 
{CJSttLTiltlElLfcftfiaiB 0JTS&4S) 2 1 b^nll&ap-p 
$5f-cX^ M/-3<DTffi3 b T'^EP a 7?[n]f JJOvfflg|5 

>h»«2 icoftiiffi2 1 b assess n^sEga^*-© 
fte«B2 1 btc^Bawt-^3^^^— ^tcjcoTS^n 

/iBUcD7b4 : -->7";l/7°U VbSS^XlfvK^-* 1 
2-^7 1 c¥tf-y^7 r -y-/l yvM 6Htc5l#|5| 

[0 0 15] ^LT, HSfC^Vrj^tC r-YX^bU 
- 3 #-r -f X^8i*f* 2 ?1-tC^EP b JjfalCj i?x ? b 

snfcnjKH:, ^ u^i/^yu > i- >m z 1 co«i 2 

1 b*<— 4iH2 1 a fr^EPb77ftfciI£"fr£> Clinch 
Tv 7U^>'-7VU7°'J>bJS«2 1 £ifi*8Wc3ltf$f£* 

■r. 

[00 1 e] ^ it, 0 6 &rjm 7 tc^-r i ^ tC, f-f 

— rV >^?nrcB*{ctt, 7 U^>7V1/7°U > MAS 2 
l<Oftfi4S2 1 b^-«2 1 afC^91a7?[Pl^e.ifi-3< C 
i:&c£oT, -r-rX* hU— 3CDTE3 a i:, fOTH 
3 a ©T^K WB*KiTT7.k¥fc:IR 0 #lt SntfV X 

~Ft>^-2 3 b<Dffl<D$i^ffiffl2 4lH\£. 7l/+->7/l' 
7°'J > b3$S2 1 «r^0]b^*^ti(?U^tcHft^ 
*Tffl*fWfcXDiiSti:S «fc 3 fc LTV^„ 
[0 0 17] 

a^fiMMbw? l < (Eli $ n r *j o . araiftjc # v\ m 

[0 0 18] -77. 7l'*i'-X>V-?VyhWM2\\Z, 

7 Rrsm 8 tc^-r<fc o ic. i5(?u*«(caEa^n§ata 

SI5 2 1 c£>ffisfSR*/.h£<-e#*Kffi, PKSoT 

fc^EPb77lp]^5>XA-X'tcAr3TV^*^< 5;5o 

7"^7°U>hS«2 1 #Lta<5*H:i¥UltSnT, 9} 

[0 0 19] 7U*->7Vl/7U;'bS«2 l<Dff 

&£JP< LTLf ? i:, Sftg|5 2 1 c©ft*R*^*< 

7u^>'7';b7° , ;>baffi2 1 ■bm^mm2 4 

F*3(C9*< A5>^:*^fct)> f-f X^M/-3du-f 



[0020] ±EoiaH*»j*"rsfc«>fj:* 

v-7";l/7°U > b!Sffi©iftfT^7***K©£7E*l*±*" 
+ >'77l/7° , J>bS1£i:. ^©71^4^'7-;l'7 0 U>bS 

5. 
[0 0 21] 

f -5 C t K «t 0 Kttttfc: mffiLlzSt-tZ * 
W^J-li-fctOffeSo CcD^, fi^77fp]{c>ntbTlSft 
*77^©WfffiJett*0Jjex«Rffll«fcJgfi8L/'ct), Hffffi 

jg^^Oj^xa naa^fcjKriis ftfc3W$*frf 5 M^gn 

[0 0 2 2] $iB|(Dfa78f(t T^Sr&fc 

1 7 s 4 X * g B * {* i: O H I £ ( 5 ! £ U t = H ft S * X 3 I 
[0 0 2 3] 

7°U > bS««, 71-73 ^rl^*-rs C ttc J: OiSStttc* 

(D^m^'hz < 7?t^o 

[0 0 2 4] gfc, ^iOf^X^gfli, 7^73*^ 
S-T § c i: «t 0 ifiS«tcffi!l§ L J: 5 i: f 5 tli] 

Xi' h U-i:f : Vx^^B*^i:cDP E gtc(5iJ'U^«tcffl 
m-$#X3\%®Lrc<DX\ 7U*-77;l/7UyHfiC 

U > MKfVX7 b U-fCil^^-arTXA-Xtc^ 

[0 0 2 5] 

CUflfiffiJ] VLT. *^CD7WWCD-R0M 

[0026] $f, ant m«<07^i/7*;i/yu> 

avw^«"?»sajjg2 1 A^raat^ 1 Btc^j«Lfc 
tcDT-$.s 0 c<om. yisZ-yfh-Jvyv&ifoz 1 * 
*nJ»L**^iraffi-r5*pxffi«te«t-3T, ajfl52 i a 

F351Itt2 1 BlcmmciXOLXZSo 
[0 0 2 7] LT, E!4ti:^-rJ;3{c, 71/+>'7;1/ 
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l<Dffi4«2 1 a, 2 1 b5:fVX^gf 
*i*2F*901iISSS«2 0 tf-fX^ h U-3<QTffi3 b 
fctaOWttfe^fK, UUff^ 2 1 A-^P3!ffi«2 1 BOE1& 

m tfft mic * § j: o ic l r . c o 7 -y 7/1/ f U > h 

[0 0 2 8] &*5£cDK5, 0nc^-r«t5{C, /^Xf 

JB2 1 A^RM*;2 1 B(Cff^^nfcffl^g|3«2 6*7 
U*->^'J>Hfi2 KDWSB2 la, 2 1 

Vi*\UB2 1 A->£R3M*2 1 BtcttfS-r&.fcSlcLTfc 

[0 0 2 9] £fc, ■7U^^^Vb7 B U>h»ffi2 1 COKff 
ffiBViZf-ftlUBZ 1 A-"f>P331l«2 1 B(ctaXLfc± 

[0 0 3 0]^C, 02«:7U^i/-//l/XU > hlS*52 
l^-X7^;l/A2 7©)S?T 1 *ll<t5*\ H&lR 

mm<D&\, >*m *m t \ mmic <t o t jfM s nrc ies§i> < 

^-y2 8WC75*— h2tX/c*/^— 7-f^A2 9© 

tt^JjDlTOgS-eT, ^-X7^;l/A2 7i:*^-7 
^;bA2 9£0SsHX»'*c0M^fiJfflLT. 71/+->7;l/7 

[0 0 3 1] #CfC, 03(i7U*i'7;l'7 P| jyH«2 

(tfr/si) ^fuT^$n^#e*#-rss«3 o* 

[0 0 3 2] J^±0<fco{C^?tlfc*%WO"7^-> 
MS 2 1 4)J?££tt< LT&l3f£U^Wc/SfttXcB$© 
X'J > hi,£1S2 1 tf^ft]c75mc'iUBL£o tir^M^ 

[0 0 3 3] MoT, ^l^-v-X/bXU >h&$52 1 <0 

»<T't50t\ (SI?U^«(C®ftL/c^®ttai5 2 1 
c<Dft*R:&'h£ < T*f5o 

[0 0 3 4] £<D$%m. EUfc^-f £-5&c, 7l/^>7 
;bXU>h»&2 l*7^X*»«#f*2l*i©lBll&S« 
2 0tfVX7h U-3CTI3 b fcoHBtetStfU*:!* 
f£Htt£-&-C3l#lHlL;fcl£, 7M^>X;bXD>hSffi 

2 ioataa5 2 1 c<ommi*'i^<uititttwen*, 

7 \s*i/7 71/XU y hS*2 1 £tV X? bU-3fCj6 
[0 0 3 5] Cmc<t0> fYXi'H^-SWaS 



^e-y 5Tv7°\ 7 0T*^~2 3 t<DPtfl£*V^fffl 2 
4I*HC 7U*S'X/l'Xy>HHE2 1 £^01b73lP]fr 

7l/*i'7*;l/7*'J^M«2 1 tfi*^IMIl2 4|*|(C?i: 

[0 0 3 6] fLT, »«2 4©il^^H^W 

[0 0 3 7] f LT> 7U*->7 , ;l/yjyhSffi2 1 * 
-rVX^ bU-3tciM£LT^£Pa, b TJfolfcX A-X 

112 l(cJ:-DTf^X^M/-3(0^Pa, b TtTrJ^O 
gWjtfffi*Stt{C< <, f-cX7hl/-3 0n-fV> 
7W-7I7 bftfl^XA-XWTX-So 
[0 0 3 8] JfiLL, *%W©S|jfiWllC##i6^/cA^ * 

^SBtCJSfflLTcA^ ^VX^SHtcPi^^n^Ci:^ 
< , S-aoit^ilStc^ MpS'X/UXD > bSffifcStf 
U3=Wceft£-£T3l£laILT, ^U+S'^'J 

s sap* © & s «. 

[0 0 3 9] 

*>X/I/X'J > hS«fc-rf X*^g«#tDcfc3&#jS£ 
[0 0 4 0] W*3S1 <D7U*'>!T;l'7* , J>hStS{i, 

T# 3 <£ o L Tc<DX\ 7 \s*i/7 r )\'7° U > h SK^ (5 

■fr-SW^fj:, 7^->X;l/XU>ha««:XA-X»cii 
^tl-iittfT'fT, 7 M^>X;l/XU > hSS*^ 

ntc<<, iwiL<^t5„ 

[0 0 4 1] i*H2~4ti, S^TilRltC^LTlIft^ 
73iRiO»fffifgtt%a4JBX{iRai*cfi:^L^ 0 . WfSJg 

[0 0 4 2] »*)|5H)fa^lli- nTu^r^T 
§ c i: tc «fc 0 it^(c«J» L£ot-?% &&mffi73tftt 
#2tlft7 l/*i'7';V7' l J I' HfiSffl^T, f^^ 
h U— i; -r -r ^ ^ S«*f* i: o Iffl fc J5 (? U ® ft $ 
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<, -rVX^ M/-OD- rV>?'&tfV>>'x^ hihif 
[0ffi©ffi¥%IftB3] 

[01] 01 CD (A) lt*5tm(D-7\s*i'7 r >l7°Vy b 

Mm<DnmM*mw?%mmmr*&o. mo (b) r 

XJ (C) ti0 1 cDA-A^i-e(Draff$t»C<D2OC0^J^ 

[02] m±<D7}s*is7)i7'vyhmfc<DPiiimcom 

[0 3] 03© (A) ii|B]±cD7U+>'7VL/7 0 U > hS 
S'DftilcO^J^^bfcf4S0'r-feO. 0 3<D (B) &0 3 
O B - B © W SI0 & 3 o 

[0 4] [R]±C07U^>'-7';b7 0 U>'hatt5^:f ; VX^S 
«C0 -rV X * £ -rV X ^ t-- T'Vb t <D H ta (5* 

U -tWc ffil ft £ ■£ T 5 1 $ IHI L T (£ffl f 3 C t % •? 5 

fijffi0"e$>§o 

[0 5] ^> X7S!H£f*<D^'x * h«{ffi«)2«0'C 5 



[06] xVx^s«^i*'Dn-f : > ywtm<D)&m.m 

[0 7] S£*07 > HStB«:f ^ 7^8 

[0 8] 0 8 CO (A) (i«c»7l/+^7;^UyH 
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